Anticancer benefits of early versus late use of rapamycin in a rat model of urothelial carcinoma.
We previously reported both in vivo and in vitro effects of rapamycin on urothelial carcinoma. Clinically, the use of rapamycin could not completely prevent the recurrence of urothelial carcinoma. Therefore, we designed this study to compare the difference of efficacy between early and late use of rapamycin in a rat model of urothelial carcinoma. The rat model of urothelial carcinoma was induced by adding 0.05% N-butyl-N-(4-hydroxybutyl) nitrosamine (BBN) to the drinking water for up to 20 weeks in male Fisher-344 rats. Rapamycin was fed orally from the 1st day, 5th week, 9th week, 13th week, and 17th week. The antitumor effects of different periods of rapamycin treatment were assessed grossly and microscopically. Papillary tumors of urinary bladder were successfully induced in the BBN group. Simultaneous use of rapamycin and BBN from the 1st day of treatment significantly reduced the tumor growth in urinary bladder: 80% of the rats had no tumor and 20% had low-grade tumors. Adding rapamycin from the 5th week was associated with more tumor growth: 20% of the rats had no tumors, 20% had low-grade tumors, and 60% had high-grade tumors. Moreover, in the groups with rapamycin treatment from the 9th week, 13th week, and 17th week, all rats developed high-grade papillary tumors in urinary bladder, as did the control group that received no rapamycin. The study results suggest that the anticancer effect of rapamycin on urothelial carcinoma is stage dependent. Early use of rapamycin provides better anticancer effect, whereas late use of rapamycin fails to inhibit the cancer growth.